On the Morning of September 11, 2001
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Disaster Response to
Lower Manhattan, New York

Stennis Space Center

«  Provided technical support to
RACNE and coordinated efforts
between NY/OFT and Federal
Agencies to acquire and
distribute data.

*  Provided technical support to
FEMA on issues raised by
response units such as Urban
Search and Rescue and FDNY.

Pan-Sharpened IKONOS
Imagery
Acquired 9/16/01

Post-Attack Surficial DEM
from

Airborne Lidar Altimetry
Data of 9/17/01




NASA’s role in the World Trade Center disaster response efforts, although not broad in scope, still proved
distinct and valuable, NASA’s unique remote sensing science and engineering capabilities were matched to
disaster response data and information needs to provide relevant “on-the-ground” tools for the response
workers.

For More Information:

NASA Earth Science Enterprise -- http://www.earth.nasa.gov/

NASA Earth Science Applications Directorate -- http://www.esad.ssc.nasa.gov/
NASA Jet Propulsion Laboratory -- http://www.jpl.nasa.gov/

NASA AVIRIS Home Page -- hitp://makalu.jpl.nasa.gov/aviris.html

NASA’s EARTH SCIENCE ENTERPRISE
ASSISTS IN THE SEPTEMBER 11, 2001
WORLD TRADE CENTER DISASTER RESPONSE

NASA’s Research & Development Role:

One of NASA’s roles as a research and development agency is to make its cutting edge science and technology
available to other government agencies, organizations, and individuals who can use the information to make

more informed decisions in their daily operations.

In a disaster scenario, NASA science and technology may be applied to real problems facing disaster managers
and emergency response personnel through the Federal Emergency Management Agency’s (FEMA)
Emergency Support Functions, partnerships with other federal agencies, and through NASA-funded research

and technology support to State and local governments.

NASA'’s Emergency Response:

Shortly after the September 11, 2001 attacks on the
World Trade Center, New York State emergency
responders contacted the NASA-funded Regional
Application Center for the Northeast in Albany, New
York and solicited support from NASA’s Earth
Science Enterprise.

Could NASA's extensive Earth science remote sensing
research and technology arsenal help emergency
responders at this disaster scene?

NASA’s approach was to first understand the
particular problems and information needs of the
emergency responders.
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Secondly, NASA would help determine if needs could
be met using existing public or private resources.

If not, NASA would work with response personnel to
determine unmet needs and develop a technical
solution that could address the problems.

NASA’s goal was to develop critical information
products generated from advanced remote sensing
data, and deliver these products to FEMA’s first
responders.

To achieve this end, NASA’s Earth Science
Enterprise first committed technical expertise.
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Dr. Bruce Davis was dispatched from NASA’s Stennis Space Center to apply his scientific expertise in remote
sensing to the recovery effort.

Through NASA'’s relationship with FEMA, Dr. Davis
listened to issues raised by the emergency response
units and he began to understand their data and
information needs.

Once at the disaster site, Dr. Davis provided technical
support by translating the information needs into
remote sensing missions that addressed specific
questions.

He worked with members of the disaster response team
and with other scientists within NASA to secure the
right technology to help solve the problems.

Disaster Response Problems &
Technological Solutions:

Two problems identified by response personnel were smoke in the photos of the debris pile and the location of
“hot spots” at ground zero.

The smoke from burning debris clouded the images and hampered the ability to adequately characterize the
pature and extent of damage. Additionally, the smoke released potentially hazardous toxins into the air and
posed a serious health threat to emergency responders, nearby citizenry, and the natural environment.

The “hot spots”, where intensely burning debris generated temperatures in excess of 1,300 degrees Fahrenheit,
posed a significant danger to relief workers. NASA had an instrument that could provide information that
would be useful to emergency responders. NASA’s Airborne Visible Infrared Imaging Spectrometer (AVIRIS)
science instrument was capable of providing data that could be used to filter smoke and locate extreme hot
spots.

This unique optical sensor instrument was developed at NASA’s Jet Propulsion Laboratory. NASA chartered a
Twin Otter airplane to carry the AVIRIS instrument to acquire images at low altitudes. Low altitude data
collections result in higher resolution images of features at the disaster site.

The AVIRIS sensor is capable of “seeing” objects
throughout a large portion of the electromagnetic spectrum.
It can record reflected light similar to the human eye but
| also “see” into the infrared region as well.

Each distinct region of the spectrum has a unique frequency and wavelength. The human eye can perceive
certain frequencies as either blue, green or red, or some combination of the three. This very small part of the
electromagnetic spectrum is called the visible light spectrum. The AVIRIS sensor, with its scanning optics and
four spectrometers, can “see” 224 different portions, or bands, of the spectrum. In NASA’s Earth science
progtam, AVIRIS is used to identify and measure constituents (chemical elements) of the Earth's surface and
atmosphere based on images from different parts of the spectrum.

Image data collected by AVIRIS was processed and interpreted by NASA and other Federal agency scientists.
By selecting specific spectral bands of AVIRIS imagery, certain features, like smoke, could be removed and
other features, like thermal “hot spots,” could be emphasized. This information was posted to a secure Web
site as a usable map and image product for the response personnel.




Disaster Management
Ensuring the Safety of the Olympic Games

Utah
Landsat Thematic
Mapper Mosaic
Acquired 1988-1989
Bands 7, 4, 2

Obiique 3iDvistalization'of major landforms in the vicinity of Utah
using merged AVHRR satellite imagery and USGS DEM data
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Earth Science Applications Directorate
John C. Stennis Space Center

Building Geometry & Image Data
for the World Trade Center Area

Remote sensing imagery provided by Pictometry
Ground imagery provided by NASA Stennis Space Center

Presentation developed by Stennis Space Center
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Earth Science Applications Directorate
John C. Stennis Space Center
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Earth Science Applications Directorate
John C. Stennis Space Center
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Earth Science Applications Directorate
John C. Stennis Space Center

World Trade Center Disaster Area
New York City, New York
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Earth Science Applications Directorate
John C. Stennis Space Center
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